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Abstract: Sweet potato was used as the raw material, sensory score and acid yield were used as the evaluation indexes, and Ma Tang Shui
was prepared by fermentation. Through orthogonal experiments, the technological conditions of Ma Tang Shui, such as the material-liquid ratio,
distiller's yeast inoculum size, fermentation time, and initial fermentation pH were optimized, and the nutritional components and antioxidant
activity of the Ma Tang Shui produced in this study and commercial Ma Tang Shui were compared. The results showed that the optimum
fermentation conditions for Ma Tang Shui were as follows: solid-liquid ratio 1:3 (g/mL), sugar degree of sweet potato syrup 23 °Brix, sugar
liquefaction at 60 ‘C for 3 h, distiller's yeast 0.19%, pH=4.5, fermentation at 30 ‘C for 9 d. After fermentation, the Ma Tang Shui sensory
comprehensive score was 90 points, reducing sugar content was 6.85 g/100 g, total sugar was 7.20 g/100 g, crude protein was 6.65 g/100 g,
flavone was 0.92 mg/100 g, total free amino acid was 0.27 mg/100 g, DPPH radical scavenging rate was 64.60%, total antioxidant capacity was
365.47 mmol/L, and hydroxyl radical scavenging rate was 89.99%. The reducing sugar content in commercial Ma Tang Shui was 7.84 g/100 g,
total sugar was 8.00 g/100 g, crude protein was 1.43 g/100 g, flavone was 0.41mg/100 g, total free amino acid was 0.18 mg/100 g, DPPH
scavenging rate was 80.25 %, total antioxidant power was 446.80 mmol/L, and hydroxyl radical scavenging rate was 41.25 %. The content of
reducing sugar, total sugar, DPPH radical scavenging rate and total antioxidant capacity of the optimized Ma Tang Shui were lower than those of
commercial Ma Tang Shui, while the content of crude protein, flavone, and total free amino acid, and the hydroxyl radical scavenging rate were
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higher than those of commercial Ma Tang Shui. A comprehensive analysis showed that the hydroxyl radical scavenging rate, flavone content,

and total free amino acid of the Ma Tang Shui optimized by the optimal fermentation process were higher than those of the commercial Ma Tang

Shui, which aligns with the selection of low-sugar and high-nutrition products by the middle-aged and elderly people. Therefore, the optimized

Ma Tang Shui is more suitable for drinking.
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3 1:4 45 0.19 9
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Fig.2 Effect of fermentation initial pH on fermentation quality

of Ma Tang Shui
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Ko T BIRIBIR, AT RIRREH AT R RRIE K -
IR 4 S3HTE] R, BT PR B R R A,

FERBE /K IR A fe— SRR M i, AN

RSP RIES BER, WAGEREER, 4
SR AT W S

*3 EXREERD

Table 3 Analysis of orthogonal test results
. KR E
rE A#HRI/(g/mL) B KX BAns pHAL C BB E/% D A B/ FEE(gL) AEIES
1 1(122) 1(3.5) 1(0.13) 1(3.5) 3.65 60
2 1 2 (4.0) 2(0.16) 2 (4.0) 3.94 62
3 1 3(4.5) 3(0.19) 3(4.5) 6.07 90
4 2(1:3) 1 2 3 7.32 69
5 2 2 3 1 7.56 67
6 2 3 1 2 6.96 71
7 3 (1:4) 1 3 2 2.86 63
8 3 2 1 3 3.26 64
9 3 3 2 1 7.29 68
K, 202 195 192 195
K, 207 196 193 198
Ks 195 213 219 210
Kk 67.30 65 64 65
' 69.00 65.33 64.33 66
ks 65.00 71 73 70
R 4 6 9 5
AT AB;C3D;
F RIS C>B>D>A
F=4 HESH
Table 4 Variance analysis
A& 1 £ 75 Fo B W pia F 5 R4 RE
Frrk 24222 2 0.335 4.460
PR e i 156.222 2 2.163 4.460
R ERRTIA 40.222 2 0.557 4.460 FEH
& BEAn4E pH 68.222 2 0.945 4.460
#E 288.89 8

7 p<0.05 KFTF, *RTEFRE,
2.6 IIEMERK IS

AR RRE K K B AR AR e v, R A
KA G AB;C3D;, RURTERNA L 1:3 (g/mL),
REAP IR 0.19%, KRR 9 d, KIFEYILE pH
B 4.5, EZFMTIT 3 ik, FRRRIE 3
Ho REAIRLE R AT15 DUIGIE, TR R N s
IR K P BR R AYERETE 6.10 g/L, BELEA VN
90 47, HARERERTI LT, A A), UERRLF. I,
WEIITEIZ R BT T RRE K R IR M d df

27 RAEACEE HAR

FREEK I 2w, BFNs). BRahEd.
MR R AF TERREIRIRMER, TR, Ak,
TCVEM TCUTEY H BT -
2.8 FRAEAKE &S IAMNSHT

Saigusa NPOSERI 7t 86 H S R e ok}, 4 SRR BUH
HRREEH DPPH H I F R H 2
1. FHER 5 AIAN, TR /KIE R & & 7.84 g/100 g,
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SHESE 8.00 g/100 g, FIVATEREITEYIE & 29.00%,
A 6.04 g/L, DPPH SRR 80.25%, kBT
FiEAL 17 446.80 mmol/L, ¥ TR0 BRRE /K o 1775256
IFRAEZK 32 L TE RN (89.99+0.17) %, SIFEE
HL#2 0.27 mg/100 g, HEFA & &=L 0.92 mg/100 g, 15
TR . B JFEREALERE & R ALK B
FURK, 8RR K DS s, HEREE<8 g/L.
LR VL BT AL, RIS R EERE KR B i EERR R
T TR, HLSI0RRME /K (SR & B A T B R
WOKE, HEEGPELL, P, BREEEE, 7
A PRI SR FHPY, DR B 1 AR S B6Ie  R
7K B I B
5 MPEKEFRRSMEMN T

Table 5 Analysis on the nutritional components and antioxidant

of Ma Tang Shui
N FRAEK A

FERAEK TR ARMEK

i BAEEE/(g/100 g) 6.8520.01 7.84+0.18

EHE22/(2/100 g) 7.20+£0.01 8.00+0.03
T B eE /% 26.83£0.76  29.00+0.50

BB AF/(gL) 2.47+0.01 6.04+0.17

pH 1& 4.80+0.10 3.73+0.06

HEA EF/(g/100 g) 6.65+0.33 1.43+0.13

# B4 /(mg/100 g) 0.92+0.00  0.41=0.01

BHBRARBASS/(mg/100g)  0.27+0.00 0.18+0.04
DPPH # %/% 64.60£0.81  80.25+0.78
B FEFAMLA/(mmol/L)  365.47+2.31  446.80+7.21
£ 8 mAFREY% 80.99+0.17  41.25+0.83

I T LURE VR R R EAE VAN RS, XK
AT (R, TR, Ak, B, DUESRE
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